SUMMARY Seven patients with progressive supranuclear palsy were treated with lisuride. Mean age was 62 years (range, 52 to 68 years), and duration of disease was 4-4 years (range, 1 to 7 years). All seven had been treated with levodopa/carbidopa and three with bromocriptine; four had, at one time, shown a partial response to levodopa. One patient had also shown a partial response to bromocriptine. Lisuride was used alone in four patients, and combined with levodopa/carbidopa in three patients. Mean dose of lisuride was 2-5 mg (range, 1-5 to 5 0 mg). Mean duration of treatment was 4 months (range, 1 to 10 months). While two patients showed a reduction in rigidity, one in tremor and two in bradykinesia, in only one of them was there an overall improvement. It is postulated that the relative lack of response to lisuride may be due to a loss of both the dopaminergic and serotonergic receptors in progressive supranuclear palsy.
Progressive supranuclear palsy is a multi-systems degeneration that is characterised by a supranuclear gaze palsy affecting eye movements more severely in the vertical than in the lateral plane.1 2 There is axial rigidity, bradykinesia and a gait disorder. In most patients a dementia appears early in the course of the illness. Parkinson's disease is characterised by appendicular rigidity, tremor, bradykinesia and a gait disorder. A dementia may appear late in the course of the illness in some patients.3 Although many patients with Parkinson's disease have some eye movement abnormalities, the abnormalities are not as striking as in progressive supranuclear palsy and usually occur late in the course of the disease. 4 The discovery that Parkinson's disease and progressive supranuclear palsy are associated with a loss of nigrostriatal dopaminergic neurons provided the rationale for using levodopa in both these disorders. However, while most Parkinson's disease patients respond to treatment with levodopa, often dramatically, few progressive supranuclear palsy patients respond to levodopa and rarely dramatically.5-13 In Parkinson's disease the response to levodopa diminishes after a few years. '4 In progressive supranuclear palsy the response to levodopa diminishes sooner. In both disorders the diminished response has been related, in part, to progression of the underlying disease and it has been assumed that the remaining nigrostriatal neurons are too few in number to generate enough dopamine from levodopa to stimulate the postsynaptic neurons. It was felt that such patients might benefit from drugs that act directly at the post-synaptic striatal receptors and do not require prior neuronal conversion to dopamine. Bromocriptine, an ergoline polypeptide was one of the first agonists to be investigated. However, bromocriptine's activity is dependent, in part, upon the integrity of the presynaptic dopamine neurons. Although bromocriptine has been beneficial in many Parkinson patients,3 15 it has been less helpful in those with progressive supranuclear palsy.
Lisuride hydrogen maleate is a semi-synthetic ergot alkaloid and dopamine agonist that is 10 times more potent than bromocriptine, and has recently been shown to be useful in Parkinson's disease.17-20 As lisuride's activity is independent of presynaptic dopamine synthesis,2' it was felt that the drug might be particularly useful in progressive supranuclear palsy. In addition, lisuride is also a serotonin agonist,21 and activation of central serotonin receptors may also be beneficial.
Methods
We studied seven patients with progressive supranuclear palsy. All of the patients and/or their families gave informed consent for the study. There were six males and one female. The mean age of the patients was 62-1 years (range, 52 to 68 years). The mean duration of the illness was 4-4 years (range, 1 to 7 years). In four of the patients the characteristic eye movement abnormalities occurred early and in three of the patients the characteristic eye movement abnormalities occurred late.
All of the patients were treated with levodopa combined with carbidopa (Sinemet) in a 10: 1 ratio. The mean dose of levodopa in Sinemet was 1,340 mg (range, 500 to 2,000 mg.). The mean duration of treatment was 2-2 years (range, 3 months to 4 years). Four patients showed minimal improvement of short duration (less than 1 year). Three patients experienced hallucinations on levodopa. Three patients were treated with bromocriptine (range, 20 to 80 mg/day) with minimal improvement in one. One patient was treated with pergolide (up to 0-8 mg/day) without improvement. Five patients were treated with methysergide (up to 8 mg/day) without improvement. All of the patients were treated with amantadine and anticholinergic drugs without improvement. At the time lisuride was begun, four patients were on levodopa: this was continued. Three patients were on no other medication.
Lisuride was begun at a dose of 0-1 mg/day and was increased by 0-1 to 0 4 mg/day up to a maximum dose which arbitrarily did not exceed 5 mg/day. The patients were examined daily by a neurologist who was unaware of the medications they were receiving and who assessed them using a disability scale that has been previously described.22 On this scale "O" represents no disability and "100 %" represents maximum disability. In all patients, after being stabilised on lisuride, a placebo period of one week was introduced at random during the study. Statistical analysis was performed using the two tailed paired t test at the 5 % level of significance.
Results
The mean score for rigidity on 
